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Geographic variationin developmental duration of the cotton bollworm

Helicoverpa armigera Hiibner ( Lepidoptera: Noctuidae)
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341000 Jiangxi Province China; 2. College of Life Sciences Jiangxi Normal University Nanchang
330022 China)

Abstract. To understand the geographic variation in developmental duration of different populations of the
cotton bollworm Helicoverpa armigera Hiibner studies on the developmental duration of larvae and pupa in
different geographical populations of H. armigera were conducted. In different temperature and light cycle
we systematically investigated the developmental duration of larvae non-diapaused pupae and diapaused
pupae of H. armigera from 4 different geographic populations ( Guangzhou population 23.08°N 113. 14°
E; Yongxiu population 29.04°N 115. 82°E; Taian population 36. 15°N 116. 59°E; Kazuo population
41.34°N 120.27°E) under 20°C 22°C  25°C and 28°C constant temperature. The relationship between
their developmental duration and latitude was analyzed. The results showed that the developmental duration
of larvae increased with increasing geographical latitude. Larval duration is significantly negatively
correlated with latitude at 25°C  but at the other constant temperature the larval duration is not
significantly negatively correlated with latitude and the development duration of female and male larvae is

similar there is no significant difference. At 20°C  there is significant negative correlation between pupal
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duration and latitude but at the other constant temperature there is positive correlation and male pupal

duration is slightly longer than female pupal duration

but the difference is not significant. The

developmental duration of larvae and pupa of H. armigera showed a gradual trend as the change of latitude

and there is a geographical variation. The developmental duration of larvae of the northern populations is

shorter than that of the southern populations. In suitable temperature range ( 22°C — 28 °C) the

developmental duration of the non-diapaused pupa of the northern population is longer than that of the

southern population. There is also a big difference among different geographical populations with the

developmental duration of the diapaused pupa. These results further suggest that the geographic variation in

developmental duration may be different in different stage and different experiment conditions in the same

specie of insects.
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Table 1 Larval duration in different geographic populations of Helicoverpa armigera
(C) L:D (d) Larval development duration ( Mean + SD)
Temperature Photoperiod Sex GZ YX TA KZ
? 27.15+4.04 a 31.75+3.07 a 28.68 £2.28 a 26.53£1.84 a
L15:D9 5 26.25+4.22 a 30.91+£2. 12 a 28.75+£2.26 a 26.80 +1.64 a
2 ?+3 26.66 £4.09 Aa 31.41 +£2.71 Ca 28.71 £2.24 Ba  26.68 £1.72 Aa
L12:D12 2+ 28.58 +1.36 Ba 31.85 +1.41 Da 30.53 £2.63 Ca  27.68 £1.66 Aa
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(°C) L:D (d) Larval development duration ( Mean + SD)
Temperature Photoperiod Sex GZ YX TA Kz
? 23.28+2.87 a 26.88+£1.93 b 23.06 £2.08 a 21.31£1.98 a
L15:D9 5 23.68 £2.21 a 24.80+1.79 a 24.57+1.27 a 21.72£2.01 a
2 2+ 23.49 +2.52 Ba 26.41 £2.06 Ca 23.52+1.97 Ba  21.53+1.99 Aa
L12:D12 2+ 22.67 £2.06 Aa 28.60 £2.30 Ca 24.79 £2.40 Ba  22.98 +2.34 Aa
? 19.43 £1.43 a 19.04 +£1.48 a 18.14+£2.39 a 18.56 £2.66 a
L15:D9 o 19.43 £1.26 a 19.62 £2.46 a 17.53 £2.10 a 18.63£1.59 a
» 2+ 19.43 £1.32 Ba 19.29 £1. 96 Ba 17.82 £2.25 Aa 18.59 £2.23 ABa
LI12:D12 2+ 19.43 £1.32 Ba 20.09+£2.76 BCa  20.90+2.75 Ca  18.23 £0. 67 Aa
Q 14.31 £0. 86 a 17.71 £1. 68 a 15.12+1.74 a 13.52£1.09 a
L15:D9 o 14.46 £1.04 a 17.29 +1.21 a 15.69+£1.26 a 13.64 £1.19 a
% 2+ 14.38 £0. 94 Ba 17.48 +1.44 Da 15.44+1.50 Ca  13.58 £1.13 Aa
LI12:D12 2+ 14.33 £0.95 Aa 17.69 £2. 13 Da 16.08 +1.85 Ba  16.83 +1.51 Ca
( Duncan P >0.05)
( Duncan P >0.05) . 37 - 112. 3 -4 . Note: Values in the same row

followed by the same capital letters are not significantly different by Duncan’s multiple range test and one — way analysis of variance

(ANOVA P >0.05).

sample was 37 —112. The same below for Table 3 and 4.

Fig. 1

1

Geographic variation in larval development duration of Helicoverpa armigera

Values in the same column followed by the same lowercase are not significantly different. Each treatment



775

2

YX. TA KZ3

Table 2 The results of regression analysis with geographic latitude and larval duration of YX TA and KZ populations

(C) F t P
Temperature R df F ¢ Sig. Regreession equation
20 0. 2347 1 390 22.7255 -4.7671 0. 000 y = —-0.5699x + 30.4883
22 0. 3497 1 366 50. 9903 -7. 1408 0. 000 y = —0.9469x + 26.6208
25 0.2149 1 517 25.0387 -5.0039 0. 000 y = —0.3723x + 19.9857
28 0.2024 1 593 25. 3205 5.0319 0. 000 y =0.3251x + 14.5652
2.2 ( 2)o
2.2.1 2.2.2
L15:D9. L12:D12.
3. 3 4, 4
25°C.
28°C (P<0.05) ( GZ ) 20°C
20°C. 22C (P> ( 3).
0.05) .
2 20°C 22°C  TA KZ
( 66.93 d 94.47 d) 25°C (
102.42 d 107.90 d) TA
(22C. 25C. 28%C) 28°C (80.14 d) ; 25C  20°C
3 (L15:D9)

Table 3 Non-diapaused pupal duration in different geographic populations of Helicoverpa armigera

(°C) (d) Non-diapause pupal development duration ( Mean + SD)
Temperature Sex GZ YX TA KZ

? 22.15+£2.67 a 21.77+£3.77 b 20.23 £2.88 a 20.59 £2.53 a

20 5 23.19£2.81 a 24.25+£2.81 a 21.08 £3.20 a 22.05+2.95 a
2+ 34 22.72+2.75 B 22.97+3.54 B 20.53 £2.98 A 21.38 £2.82 AB

? 13.94+£1.80 a 16.48 £1.50 a 15.24 £2.55 a 16.59 +1.85 a

22 5 14.89+1.79 a 17.31£1.62 a 16.40 £3.29 a 18.04 £2.02 b
2+ 14.43 +1.83 A 16.71 =1.57 C 15.52+2.75 B 17.38 £2.07 C

? 11.36 £2.39 a 11.50 £2.56 a 10.81 £1.49 a 13.26 £2.47 a

25 5 12.94£2.68 b 12.81 +1.54 b 12.29+1. 16 b 14.71 +1.87 b
2+ 34 12.35£2.67 A 12.06 £2.26 A 11.57£1.52 A 13.91£2.33 B

? 9.51+1.32 a 10.00 £1.56 a 9.08+1.38 a 10.71 £1.44 a

28 5 10.38 1. 15 b 11.77 £1.48 b 9.47+1.22 a 12.04 £2.47 b
2+ 4 9.90£1.32 A 10.98 £1.74 B 9.30£1.30 A 11.34£2.09 B
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Fig.2  Geographic variation in non-diapaused pupal development duration of Helicoverpa armigera

3 (20%C)

Fig. 3 Geographic variation in diapaused pupal development duration of Helicoverpa armigera at 20°C
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4 (12L:12D)
Table 4 Dipaused pupal duration in different geographic populations of Helicoverpa armigera
(°C) Diapause pupal development duration ( d) ( Mean + SD)
Temperature Sex GZ YX TA KZ

? 121.47 £54. 18 a 123.60 +£39.18 a 104.64 +£16.58 a 111. 66 £20. 68 a

20 5 146.67 £59.16 b 131.88 £54.60 b 106.77 +18.33 a 112.87 £28.04 a
2+ 34 130. 19 £56. 11 B 130.00 £50.75 B (B) 105.70 +17.30 A (C) 112.32+24.85 A (C)

? - 86.09 £20.99 a 67.45 £16.17 a 95.96 £20.35 a

22 5 - 89.19 £27.19 a 66.38 +12.84 a 93.71 £16.15 a
2+ - 87.93£24.46 B (A) 66.93£14.47 A (A) 94.47+17.57 B ( B)

? - - 102.07 £19.41 a 112.03 £28.63 a

25 5 - - 108. 87 £16.81 a 105.40 +£32.46 a
2+ 4 - - 102.42 £17.96 A (C) 107.90 +31.05 A ( C)

? - - 87.57 £29.69 a 57.67 £9.46 a

28 5 - - 72.71 £23.59 a 62.00 £28.51 a
2+ 4 - - 80.14 £26.89 A (B) 59.40+18.04 A (A)
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